Mitochondrial presequence inserts differently into membranes containing cardiolipin and phosphatidylglycerol.
The interaction of the 25-residue presequence of yeast cytochrome oxidase subunit IV with lipid bilayers composed of phosphatidylglycerol, cardiolipin, or their (1:4) mixtures with phosphatidylcholine has been studied by spin-label ESR spectroscopy. Binding of the presequence progressively broadens the gel-to-fluid phase transition of dimyristoylphosphatidylglycerol bilayers, leading to abolition of the transition at a peptide/lipid ratio of > or = 1:5 mol/mol. The mobility of phosphatidylglycerol spin-labeled at the 5-position of the sn-2 chain is decreased in both gel and fluid phases on binding the presequence, with a progressively increasing ESR spectral anisotropy in the fluid phase. The ESR spectra of phosphatidylglycerol spin-labeled at the 14-position of the sn-2 chain contain a second motionally restricted component, in addition to the fluid bilayer spectral component, that arises from direct interaction of the bound presequence with the lipid chains. The proportion of this motionally restricted component is greater for dioleoylphosphatidylglycerol bilayers (corresponding to 2-3 lipids per peptide) than for cardiolipin bilayers (1-2 lipids/peptide), and this component is present also in the mixed bilayers containing 80% phosphatidylcholine. The ESR spectra of the presequence spin-labeled with a maleimide derivative at cysteine-19 evidence high mobility in solution and a very strong reduction in mobility on binding to bilayers containing negatively charged lipids. At low peptide to lipid ratios, the ESR spectra of the spin-labeled presequence sense the phase transition of dimyristoylphosphatidylglycerol.(ABSTRACT TRUNCATED AT 250 WORDS)